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In current environmental risk assessment, researchers assess effects caused by single 
substances towards single species and extrapolate for realistic conditions where organisms are 
usually exposed to complex micropollutant mixtures. The use of passive sampling opens new 
possibilities to work with such mixtures and transfer them into biotest systems by either applying 
passive dosing (for equilibrium based samplers) or extract spiking (for integrative samplers).  
In the presented research we used extracts of Speedisk™ passive samplers deployed in and 
outside of the harbour of Zeebrugge (Belgium) for 8 weeks to spike several 72 h growth 
inhibition tests with the marine diatom Phaeodactylum tricornutum following ISO 10253. The 
different growth inhibition tests were performed over a period of 16 months with tests 0, 8 and 16 
months after extraction and thus with considerably different extract storage time. We observed 
statistically significant growth stimulation of up to 6.4 ± 0.5 % and 11 ± 2 % (Speedisks™ 
deployed in the harbour) and 7.0 ± 0.5 % and 14 ± 3 % (Speedisks™ deployed outside of the 
harbour) after an extract storage time of 0 and 8 months, respectively. After 16 months the 
previously observed effects disappeared completely. In order to explain the different 
ecotoxicological responses we performed targeted analysis for 89 personal care products, 
pesticides and pharmaceuticals, 90 phenols, phthalates and steroids as well as non-targeted 
analysis. Extract spiking lead to testing of summed micropollutant concentrations close to 
environmentally realistic micropollutant concentration levels for the target compounds 
underlining the high relevance of testing of complex micropollutant mixtures at environmentally 
realistic concentration levels. Analytical results followed by clustering and principal component 
analysis will allow us to identify key driving micropollutants explaining the observed stimulation 
effects. 
Stimulation effects caused by environmentally realistic micropollutant mixtures favouring specific 
phytoplankton species such as P. tricornutum might lead to competition advantages in marine 
phytoplankton communities. 
Based on our results we strongly recommend the implementation of environmentally realistic 
mixture toxicity assessment into environmental risk assessment since effect assessment is by 
default based on single substance toxicity data at concentrations that are usually very unlikely to 
occur in the environment. 
